
Background
NPHS2-related Steroid Resistant Nephrotic Syndrome 
(SRNS) typically leads to end stage renal disease in the first 
decade of life.  It is an autosomal recessive disorder, but 
does not follow a strictly Mendelian inheritance pattern due 
to c.686G>A(R229Q).  R229Q is a common variant, found 
at ~3.5% in the general population.  This missense change 
is not pathogenic in homozygous individuals, but when 
found in trans with certain C-terminal missense mutations, 
protein mislocalization causes a deleterious phenotype (Tory 
et al 2014).  This presents a unique reporting challenge in 
determining the reproductive risk for couples undergoing 
expanded carrier screening. We have built a custom reporting 
structure for NPHS2 to accurately describe the reproductive 
risk for nephrotic syndrome.

Outcomes

Conclusions
•   Provides accurate qualitative and quantitative risk 

assessment for both couples and single partner ECS 
testing 

•   Uses known values from literature and population 
databases to derive unknown allele frequencies used for 
risk assessment calculation

•   Allows for high throughput reporting of the NPHS2 gene 
in carrier screening, without the need to create custom 
reports and risk assessments when R229Q is detected

•   Can be used as a framework for other genes that do not 
act in a strictly Mendelian mannerView all posters and research at  

research.counsyl.com
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Figure 2: Known values derived from values estimated in either 
gNOMAD or the literature (Red).  Values solved from all other 
known values (Blue). These values are then used to estimate the 
reproductive risk for all possible maternal and paternal genotype 
combinations.

Identifying 2 classes of variants

Determining Allele Frequencies

Allele Frequency Symbol Source

R229Q
0.03590932835 
(1/27)

FR229Q European gNOMAD allele frequency

Cterm 
Pathogenic

1.80391529e-05 
(1 in 55,434)

FC
Sum of European allele frequences from gNOMAD for 
A284V, A288T, A297V, E310K and R291W

Other 
Pathogenic

0.001361979683 
(1 in 734)

FOP
Back calculated from other known allele frequencies 
and incidence (See Figure 3 below)

R229Q+Other 
pathogenic

1.0e-10 (1 in 
10,000,000,000)

FOPR229Q

The frequency is included for technical reasons, so that a 
couple consisting of R229Q homozygotes do not receive 
a risk score of exactly zero. It does not impact reported 
risk among common genotypes (due to rounding). Even 
among uncommon genotypes where it does impact 
residual risk, the absolute residual risk value is small for 
reasonable estimates of its frequency. For this reason, we 
choose a very small nonzero value of 1/10,000,000,000.

Detection rate 0.99 d Detection rate for NPHS2 sequencing test.

Table 3: Reproductive risk assessment for selected parental genotypes.  
Insignificant risk is considered to be <1/1,000,000. Red(M) indicated 
the maternal alleles, Blue(P) indicated the paternal alleles.

Genotype 
(M/P) Major Risk Insignificant 

risk Calculation Reproductive 
risk

R229Qhet
Untested

2FC 
(1/27,500)

Fop(1-d); F2
C 2Fc x ¼ 1/110,000

R229Qhom
Untested

2FC

 (1/27,500)
Fop(1-d); F2

C 2Fc x 1/2 1/55,000

Cterm 
pathogenic
Untested

2FR229Q

(1/13.5)
Fop(1-d); F2

C; 
2FC; 2FOP;F

2
R229Q

2FR229Q x ¼ 1/54

Other 
pathogenic
Untested

2FOP

(1/367)
Fop(1-d); F2

C;  
2FC; F2

OP, 
2FOP x ¼ 1/1,400

R229Qhet 
R229Qhet none

Fop(1-d); 
Fop(1-d)

n/a <1/1,000,000

R229Qhet
Cterm

n/a
Fop(1-d); 
Fop(1-d)

n/a 1/4

R229Qhet
Other 

pathogenic

FOP(1-d)

1/734(1-0.99) 

none
FOP(1-d) x ¼

1/734(1-0.99) x 1/4

1/280,000

Table 2: Description of frequencies of allele types in the NPHS2 gene

Figure 1: Pathogenic variants were subdivided into 2 classes: variants 
which do not have evidence of interaction with R229Q (other 
pathogenic), and variants which have evidence of interaction with 
R229Q (C-term Pathogenic).

R229Q
Other 

Pathogenic 
variant

Pathogenic 
C-terminal 

variant
Benign/WT

R229Q Carrier Carrier Affected Carrier

Other 
Pathogenic 

variant
Carrier Affected Affected Carrier

Pathogenic 
C-terminal 

variant
Affected Affected Affected Carrier

Benign/WT Carrier Carrier Carrier Negative

Table 1: Punnett square showing all possible genotype/phenotype 
outcomes for NPHS2

NPHS2

Exon 1-6 Exon
7-8(C-terminal)

Other Pathogenic Cterm Pathogenic R229Q

Incidence Cterm;OP

Cterm;Cterm OP;OP

Known for gNOMAD of literature Back calculated from all other known terms

a FOP FOP+
OP

F2 F+


